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AMENDMENTS TO THE CLAIMS 
This listing of claims will replace all prior versions and listings of claims in ihe 
above-identified application: 

1. (cuirently amended): A wireless sensor communication modiile for operating 
in an ad-hoc sensor network having a plnrali^ of nodes, the module comprising: 

a controller operable to supply identification data that uniquelv identifies the 
module and configured to receive {i} power capability data representative of power 
capabiUly of other wireless sensor communication modules in the sensor network and (ii) 
demodulated identification data, the controller operable, in response th e r e to to these data. 
to (i) determine a data transmission route through the sensor network based at least in part 
on the power capability data^ a»4 (ii) supply transmission route data representative 
thereo £ and fiii) determine if the other ffnTn^wni cation modules are members of the 
sensor network: and 

a transceiver configured to receive sensor data and operable to modulate fhe 
sensor data with a radio frequency (RF) signal to therein generate RF modulated sensor 
data, the transceiver additionally coupled to receive the transmission route data and 
operable, in respotise thereto, to transmit tiie RF modulated sensor data to a sensor 
network node in the determined transmission rout e, the transceiver further configured to 
receive (i) the identification data from the controller, fii^ RF modulated identification data 
from one or more of the other conm>unij:ation modules in the sensor network, fiii) RF 
modulated sensor data Jfrom one or more of the other sensor communications modules in 
the sensor network, and (iv) a retransmission cormnand and further operable to (i) RF 
modulate the identification data, fii) transmit flie RF modulated identification data, 
demodulate flie identification data therefrom, and retransmit the r^eivg(i W mM9tt^ 
sensor data, 

wh^rem ffft^tl;o^ey i^^ fiyth^ 9P^lM^ \9 Issue tiie retransmission command to 
tfifi transceiver if it determmes that tiie RF modulated sensor data received bv the 
transceiver was transmitted fipm a communication module t hat is a member of the sensor 
network - 
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2. (oiigmal): The modide of Claim 1, wherein the sensor ixetwork node in the 
determined transmission route is one of the other wireless sensor communication modules 
in the sensor network. 

3. (currently amended): The module of Claim 1, wherein the transceiver is 
further configured to receive RF modulated sensor data Irom one or more of the other 
sensor conimumcatioh[[s]] modules in the sensor network and is operable, in response 
thereto, to retransmit the received RP modulated sensor data. 

4. (cinrently amended): Themoduleof Claim 3, wherein the transceiver 
retransmits the received RF modulated sensor data to a sensor network node in a 
transmission route determined by one of the other sensor conununicalion[[s]] modules. 

5. (currently amended): The module of Claim 1, wherein: 

the controller is further coupled to receive position data representative of a 
position of one or more of the other coinmunication[[s]] modules in the sensor network; 
and 

the controller is further operable to determine the data transmission route through 
the sensor network based at least in part on the power capability data and the position 
data. 

6. (currently amended): The module of Claim 5, wherein: 

the transceiver is configured to receive RF modulated position data from one or 
more of the other commumcation[[s]] modules in the sensor network and operable to 
demodulate the position data there&om; and 

the controller is coupled to receive the demodulated position data fiom the 
transceiver. 

7. (original): Themoduleof Claim 1, wherein: 
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the controller is further operable to supply position data representative of its 
position in the sensor network; and 

the transceiver is coupled to receive the position data and is further operable to (i) 
RF modulate the position data and (ii) transmit the RF modulated position data. 

8. (canceled). 

9. (currently amended): The module of Claim [[8]] L wherein: 

the module is configured to be a member of multiple sensor networks; and 
the identification data further identifies the sensor network of which the module is 
a member. 

10. (canceled). 

11. (canceled). 

12. (currently amended): The module of Claim h wherein the controller is 
flirther coupled to receive identification data representative of a unique identifier 
associated with one or more of the other communication[[s]] modules in the sensor 
network and operable, in response thereto, to determine whether the one or more other 
communication modules are members of the sensor network. 

13- (original): The module of Claim 1 , wherein the controller is: 

further configured to couple to a sensor and receive a sensor signal therefi^om; and 

further opmble to supply the sensor data to the transceiver. 

14. (original): The module of Claim 1, wherein: 

the controller is further operable to issue a transmission command in accordance 
with a predetennined schedule; and 
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the transceiver is coupled to receive the transmission command and operable^ 
upon receipt thereof, to transmit the RF modulated sensor data to the sensor network node 
in the determined transmission route, 

15. (original): The module of Claim 14, wherem: 

the predeteimined schedule includes a predetermined access tune; and 
the controller is further operable to issue a predetennined number of transmission 
commands during the predetermined access time. 

16. (original): The module if Claim 1 5, wherein the controller is further operable 
to place the module in a sleep mode if the transceiver fails to transmit the RF modulated 
sensor data after the predetermined number of transmission commands are issued. 

17. (original): The module of Claim 1, further comprising: 

a power simply coupled to the transceiver and the controller and operable to 
supply power thereto. 

IS. (original): The module of Claim 17, wherein the power supply comprises an 
enexgy conv^r configured to convert mechanical energy to electrical energy. 

19. (original): The module ofClaim 18, wherein the energy converter includes at 
least a micro electro mechanical generator. 

20. (original): Themoduleof Claim 17, wheieinthe power supply comprises a 
th^moelectric generator. 

21. (original): The module of Claim 1» wherein the sensor network node includes 
an aircraft engine controller. 
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22. (original): The module of Claim 1 , wherein the wireless sensor 
conrnninication module is fonned as a single integrated circuit using silicon on insulator 
(SOI) technology. 

23. (original): The module of Claim 1, wherein the transceiver is configured to 
implement at least Frequency Hopping Spread Spectrum (FHSS) radio transmission. 

24. (currently amended): A wireless sensor communication module for operating 
in an ad-hoc sensor network having a plurality of nodes, the module comprising: 

a sensor opemble to sense a physical parameter and supply sensor data 
representative thereof; 

a controller coupled to the sensor an4 configured to receive ffl the sensor data 
from the sensor and (ir> power capability data representative of power capability of other 
wireless sensor communication modules in sensor networ k, the controller mi 
operable, in response Aefela to these data, to (i) transmit the sensor data received fiom 
the sensor, fii) determine a data transmission route through the sensor network based at 
least in part on the power capability data, and (iii) supply transmission route data 
representative thereof; and 

a transceiver configured to receive the sensor data from the controller and 
operable to modulate the sensor data with a radio frequency (RF) signal to thereby 
generate RF modulated sensor data, the transceiver additionally coupled to receive the 
transmission route data and operable;, in response thereto, to transmit the RF modulated 
sensor data to a sensor network node in the determined transmission route. 

25. (original): Themoduleof Claim 24, wherein the sensor network node in the 
detenmned transmission route is one of the oibsj wireless sensor communication modules 
in the sensor network. 

26. (currently amended): The module of Claim 24, wherein the transceiver is 
further configured to receive RF modulated sensor data fiom one or more of the other 
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sensor coinmimication[[s]] modules in the sensor network and is operable, in response 
th^eto, to retransmit the received RF modulated sensor data* 

27. (cuxrently amended): The module ofClaim 26, wherein the transceiver 
retransmits the received RF modulated sensor data to a sensor network node in a 
transmission route determined by one of the other sensor communication[[s]] modules. 

28. (currently amended): The module of Claim 24, wherein: 

the controller is further coupled to receive position data representative of a 
position of one or more of the other communication[[s]J modules in the sensor network; 
and 

the controller is further operable to determine the data transmission route through 
the sensor network based at least in part on the power capability data and the position 
data. 

29. (currently amended): The module of Claim 28»wherem: 

the transceiver is configured to receive RF modulated position data from one or 
more of the other commumcatton[[$]] modules in the sensor network and operable to 
demodulate the position data there&om; and 

the controller is coupled to receive the demodulated position data from the 
transceiver* 

30. (oiiginal): The module of Claim 24, wherein: 

the controller is further operable to supply position data representative of its 
position in the sensor network; and 

the transceiver is coupled to receive the position data and is further operable to (i) 
RF modulate the position data and (ii) transmit the RF modulated position data. 

3L (original): The module of Claim 24, wherein: 
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the controller is further operable to supply identification data that uniquely 
identifies the module; and 

the transceiver is coupled to receive the identification data and is further operable 
to (i) RF modulate the identification data and (ii) transmit the RF modulated 
identification data. 



32, (original): Themoduleof Claim 31, wherein: 
the module is configured to be a member of multiple sensor networks; and 
the identification data further identifies the sensor network of which the module is 
a member. 



33. (currently amended): Themoduleof Claim 31, wherein: 

the transceiver is configured to receive RF modulated identification data firom one 

or more of ^ other commumcation[[s]} modules in the sensor network and operable to 

demodulate ibad identification data therefix>m; and 

the controller is coupled to receive the demodulated identification data firom the 

transceiver and operable, in response thereto, to determine if the other communication 

modules are members of the sensor network. 



34- (currently amended): The module of Claim 33, wherein: 

the transceiver is fiirther configured to receive RF modulated sensor data from one 

or more of the other sensor communication[[s]] modules in the sensor network; 

the controller is further responsive to the demodulated identification data to issue 

a retransmission command if it deteimines that the received RF modulated sensor data 

was transmitted fiom a communication module that is a member of the sensor network; 

and 

the transceiver is further coupled to receive the retransmission command and 
operable^ upon receipt thereof, to retransmit the received RF modulated sensor data 
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35. (currently amended): The module of Claim 24, wherein the controller is 
further coupled to receive identification data representative of a unique identifier 
associated with one or more of the other communication[[s]] modules in the sensor 
network and operable, in response thereto, to determine whether the one or more other 
communication modules are members of the sensor network. 

36. (original): The module of Claim 24, wherein the controller is: 

finiher configured to couple to a sensor and receive a sensor signal therefrom; and 
further operable to supply the sensor data to the transceiver. 

37. (original): The module of Claim 24, wherein: 

the controller is fixrther operable to issue a transmission command in accordance 
with a predetermined schedule; and 

the transceiver is coupled to receive the transmission command and operable, 
iq)on receipt thereof, to transtxut the RF modulated sensor data to the sensor netwoik node 
in the determined transmission route. 

38- (original): The module of Claim 37, wherein: 
the predetermined schedule includes a predetermined access time; and 
the controller is fiirther operable to issue a predetermined number of transmission 
coimnands during the predetesrmined access time. 

39. (original): The module if Claim 38, wherein the controller is fiarther operable 
to place the module in a sleep mode if &e transceiver fails to transmit the RF modulated 
sensor data after tte predetermined number of transmission commands are issued. 

40. (original): The module ofClaim 24, fUrther comprising: 

a power siipply coupled to &e transceiver and the controller and operable to 
supply power thereto. 
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4 1 . (origmal): The module of Claim 40, wherein the power supply comprises an 
energy converter configured to convert mechanical energy to electrical energy. 

42. (original): Hiemoduleof Claim 41^ wherein the energy converter includes at 
least a micro electro mechanical generator. 

43. (original): Themoduleof Claim 40, wherein the power supply comprises a 
thennoelectric generator. 

44. (original): The module of Claim 24, wherein the sensor network node 
includes an aircraft engine controller. 

45* (original): Themoduleof Claim 24, wherein the wireless sensor 
conmiunication module is formed as a single integrated circuit using silicon on insulator 
(SOI) technology. 

46. (original): The module of Claim 24, wherein the transceiver is configured to 
implement at least Frequency Hopping Spread Spectrum (FHSS) radio transmission. 

47. (currently atnended): An ad-hoc sensor communication network, comprising: 
a plurality of wireless sensor commimication modules, each communication 

module in operable communication with one or more other wireless sensor 
coimnunicadon modules in the ad-hoc sensor communication network, each wireless 
sensor communication module comprising: 

a sensor operable to sense a physical parameter and siq)ply sensor data 
representative thereof, 

a controller coupled to the sensor and configured to receive f i^ the sensor 
data firom the sensor and (ii) power capability data representative of power 
capability of other wireless sensor communication modules in the sensor networiCa 
the controller and operable, in response tii^ete to these data, to (i) transmit the 
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sensor data received from the sensor^ fii) determine a data transmission route 
through the sensor network based at least in part on the power capability data^ and 
(iii) supply transmission route data representative thereof, and 

a transceiver configured to receive the sensor data from the controller and ' 
operable to modulate the sensor data with a radio frequency (RF) signal to thereby 
generate RF modulated sensor data, the transceiver additionally coupled to receive 
the transmission route data and operable, in response thereto, to transmit the RF 
modulated sensor data to a sensor network node in the determined transmission 
route. 

48. (currently amended): An ad-hoc aircraft engine sensor communication 

network* comprising: 

a plurality of wireless sensor communication modules, each communication 

module in operable communication with one or more other wireless sensor 

communication modules in the ad-hoc aiicrafl engine sensor communication network^ 

each wireless sensor communication module comprising: 

a s^or configured to couple to an aircraft engine and operable to sense a 
physical parameter associated widi the aircraft engine and supply sensor data 
representative thereof, 

a module controller coupled to the sensor and cotifigured to receive fi)the 
sensor data from the sensor and f ii^ power capability data representative of power 
capability of other wireless sensor communication modules in the aircraft engine 
sensor networ k, the controller asd operable, in response &»ele to these data, to 
(i) transmit the seinsor data received from the sensor, (it) determine a data 
transmission route fluough the s^or network based at least in part on the power 
capability data^ and (iii) supply transmission route data representative thereof, and 
a transceiver configured to receive the sensor data from the controller and 
operable to modulate the sensor data with a radio frequency (RF) signal to thereby 
generate RF modulated sensor data, the transceiver additionally coupled to receive 
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the transmission route data and operable^ in response thereto, to transmit the RF 
modulated sensor data to a network node in the detennined transmission route. 

49. (currently amended): A method of transmittii^ sensor data in an ad-hoc 
wireless sensor network having a plurality of nodes, each node having a power capability 
associated therewith, the method comprising the steps of: 

detemnmiTify^ within each node, the power capability of at least a portion of the 
other nodes in the sensor network; 

determining a data transmission route through the wireless sensor network based 
at least in part on the determined power capability; 

radio fiequency (RF) modulating sensor data to thereby generate RF modulated 
sensor data; and 

transmitting the RF modulated sensor data to a node in the determined data 
transmission route. 

50. (original): The method of Claim 49, further conq)rising: 

receiving RF modulated sensor data fiom one or more of the other nodes in the 
sensor network; and 

retransxxutting the received RF modulated sensor data* 

51. (original): The method of Claim 50, wherein the received RF modulated 
sensor data is retransmitted to a node in a transmission route determined by one of the 
other nodes in the network. 

52. (original): The method of Claim 49;, fiirther comprising: 

receiving position data representative of a position of one or more of the other 
nodes in the sensor network; and 

determining the data transmission route through the sensor network based at least 
in part on the power capability data and the position data. 
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53« (origmal): The method of Claim S2» further comprismg: 
receiving RP modulated position data from one or more of the other nodes in the 
sensor network; and 

demodulating the position data therej&om. 

54. (original): The method of Claim 49, fiirflier comprising each node 
transmitting RF modulated position data representative of a position of the node in the 
sensor network. 



55. (original): The method of Claim 54^ further comprising each node 
transmitting unique RF modulated identification data. 

56. (origmal): ThemetfaodofClaun 55, wherein: 

one or more of the nodes is configured to be a member of multiple sensor 
networks; and 

the RF modulated .identification data fhrdier identifies the sensor network of 
which flie node is a member, 

57- (original); The method of Claim 55, further comprising: 
receiving RF modulated identification data from one or more of the other nodes in 
the sensor network; 

demodulating the identification data therefix>m; and 
determining if the other nodes are members of the sensor network. 

58. (original): The method of Claim 57, fiirther comprising: 

receiving RF modulated sensor data from one or more of the other nodes in the 

sensor network; and 

retransmitting the received RF modulated sensor data if it is determined that ihe 

received RF modulated sensor data was transmitted from a node that is a member of the 

sensor network. 
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59* (cunently amended): The method ofClaim [[43]] 49, further comprising: 
transmitting the RF modulated sensor data in accordance with a predetermined 
schedule* 

60, (currently amended): A method ofmonitoring a plurality of physical 
parameters in an aircraft gas turbine engine, the method comprising the steps of: 

sensing a plurality of physical parameters in the engine using a plurality of 
wireless sensors each having a power capability to thereby generate sensor data; 

determini ng, within each wireless sensor, the power capability of each of the 
wireless sensors; 

determining a data transmission route from each of ihs wireless sensors based at 
least in part on the determined power capability; 

radio frequency (RF) modulating the sensor data to thereby generate RF 
modulated sensor data; and 

transmitting the RF modulated sensor data from each of the wireless sensors via 
the determined data transmission routes. 

61. (new): A wireless sensor communication module for operating in an ad-hoc 
sensor network having a plirality of nodes, the module comprising: 

a controller configured to receive power capability data representative of power 
capability of other wireless sensor communication modules in the sensor network and 
operable, in response thereto^ to (i) determine a data transmission route through the sensor 
network based at least in part on the power capability data and (ii) supply transmission 
route data representative thereof the controller furQier operable to issue a transnussian 
command in accordance with a predetermined schedule; and 

a transceiver configured to receive sensor data and operable to modulate the 
sensor data with a radio frequency (RF) signal to thereby generate RF modulated sensor 
data, the transceiver additionally coupled to receive tfae transmission route data and the 
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transmission command and operable, in response thereto, to transtnit the RF modulated 
sensor data to a sensor network node in the determined transmission route, 
wherein: 

the predetermined schedule includes a predetemiined access time, 
the controller is fbrther operable to issue a predetennined number of 

transmission commands during the predetermined access time, and 

the controller is further operable to place the module in a sleep mode if the 

transceiver fails to transmit the KF modulated sensor data after the predetennined 

number of transmission commands are issued. 



15 

PAGE 16/20 ' RCVD AT 12/1 :20:32 PM [Eastern Stand^^ 

BEST AVAILABLE COPY 



